ILS/COMMON CORE STANDARDS INVOLVING ALGEBRA, K-8

e Represent addition and subtraction with objects, fingers, mental images,
drawings, sounds (e.g., claps), acting out situations, verbal explanations,
expressions, or equations.

e Solve addition and subtraction word problems, and add and subtract within
10, e.g., by using objects or drawings to represent the problem.

e Decompose numbers less than or equal to 10 into pairs in more than one
way, e.g., by using objects or drawings, and record each decomposition by
a drawing or equation (e.g., 5 =2+ 3 and 5 =4+ 1).

e For any number from 1 to 9, find the number that makes 10 when added to
the given number, e.g., by using objects or drawings, and record the answer
with a drawing or equation.

e Use addition and subtraction within 20 to solve word problems involving
situations of adding to, taking from, putting together, taking apart, and
comparing, with unknowns in all positions, e.g., by using objects, drawings,
and equations with a symbol for the unknown number to represent the
problem.

e Solve word problems that call for addition of three whole numbers whose
sum is less than or equal to 20, e.g., by using objects, drawings, and equa-
tions with a symbol for the unknown number to represent the problem.

e Apply properties of operations as strategies to add and subtract. Examples:
If 8 +3 = 11 is known, then 3 + 8 = 11 is also known. (Commutative
property of addition.) To add 2 + 6 + 4, the second two numbers can be
added to make a ten, so 2+ 6 +4 = 2+ 10 = 12. (Associative property of
addition.)

e Understand subtraction as an unknown-addend problem. For example,
subtract 10 — 8 by finding the number that makes 10 when added to 8.

e Relate counting to addition and subtraction (e.g., by counting on 2 to add
2).

e Add and subtract within 20, demonstrating fluency for addition and sub-
traction within 10. Use strategies such as counting on; making ten (e.g.,
8+6=8+2+4=10+4 = 14); decomposing a number leading to a ten
(e.g.,13—4=13-3—1=10—1 = 9); using the relationship between addi-
tion and subtraction (e.g., knowing that 8 +4 = 12, one knows 12 — 8 = 4);
and creating equivalent but easier or known sums (e.g., adding 6 + 7 by
creating the known equivalent 6 +6 + 1 =12 + 1 = 13).

e Understand the meaning of the equal sign, and determine if equations in-
volving addition and subtraction are true or false. For example, which of
the following equations are true and which are false? 6 = 6, 7 = 8 — 1,
54+2=24+544+1=5+2.
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Determine the unknown whole number in an addition or subtraction equa-
tion relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 847 = 11,
5=0-3,6+6=0.

Use addition and subtraction within 100 to solve one- and two-step word
problems involving situations of adding to, taking from, putting together,
taking apart, and comparing, with unknowns in all positions, e.g., by using
drawings and equations with a symbol for the unknown number to represent
the problem.

e Fluently add and subtract within 20 using mental strategies.
e By end of Grade 2, know from memory all sums of two one-digit numbers.

e Determine whether a group of objects (up to 20) has an odd or even num-
ber of members, e.g., by pairing objects or counting them by 2s; write an
equation to express an even number as a sum of two equal addends.

Use addition to find the total number of objects arranged in rectangular
arrays with up to 5 rows and up to 5 columns; write an equation to express
the total as a sum of equal addends

Interpret products of whole numbers, e.g., interpret 5x 7 as the total number
of objects in 5 groups of 7 objects each. For example, describe a context in
which a total number of objects can be expressed as 5 x 7.

Interpret whole-number quotients of whole numbers, e.g., interpret 56+8 as
the number of objects in each share when 56 objects are partitioned equally
into 8 shares, or as a number of shares when 56 objects are partitioned into
equal shares of 8 objects each. For example, describe a context in which a
number of shares or a number of groups can be expressed as 56 = 8.

Use multiplication and division within 100 to solve word problems in situ-
ations involving equal groups, arrays, and measurement quantities, e.g., by
using drawings and equations with a symbol for the unknown number to
represent the problem.

Determine the unknown whole number in a multiplication or division equa-
tion relating three whole numbers. For example, determine the unknown
number that makes the equation true in each of the equations 8x? = 48,
5=0=3,6x6=".

Apply properties of operations as strategies to multiply and divide. Exam-
ples: If 6 x 4 = 24 is known, then 4 x 6 = 24 is also known. (Commutative
property of multiplication.) 3 x 5 x 2 can be found by 3 x 5 = 15, then
15 x 2 =30, or by 5 x 2 = 10, then 3 x 10 = 30. (Associative property of
multiplication.) Knowing that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7
as 8 X (5+2) = (8 x5)+ (8 x 2) =40+ 16 = 56. (Distributive property.)
Understand division as an unknown-factor problem. For example, find
328 by finding the number that makes 32 when multiplied by 8. Multiply
and divide within 100.

Fluently multiply and divide within 100, using strategies such as the rela-
tionship between multiplication and division (e.g., knowing that 8 x 5 = 40,
one knows 40 + 5 = 8) or properties of operations. By the end of Grade 3,
know from memory all products of two one-digit numbers.
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Solve two-step word problems using the four operations. Represent these
problems using equations with a letter standing for the unknown quan-
tity. Assess the reasonableness of answers using mental computation and
estimation strategies including rounding.

Identify arithmetic patterns (including patterns in the addition table or
multiplication table), and explain them using properties of operations. For
example, observe that 4 times a number is always even, and explain why 4
times a number can be decomposed into two equal addends.

Interpret a multiplication equation as a comparison, e.g., interpret 35 =
5% 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5.
Represent verbal statements of multiplicative comparisons as multiplication
equations.

Multiply or divide to solve word problems involving multiplicative compar-
ison, e.g., by using drawings and equations with a symbol for the unknown
number to represent the problem, distinguishing multiplicative comparison
from additive comparison.

Solve multistep word problems posed with whole numbers and having whole-
number answers using the four operations, including problems in which re-
mainders must be interpreted. Represent these problems using equations
with a letter standing for the unknown quantity. Assess the reasonableness
of answers using mental computation and estimation strategies including
rounding.

Find all factor pairs for a whole number in the range 1-100. Recognize that
a whole number is a multiple of each of its factors. Determine whether a
given whole number in the range 1-100 is a multiple of a given one-digit
number. Determine whether a given whole number in the range 1-100 is
prime or composite.

Generate a number or shape pattern that follows a given rule. Identify
apparent features of the pattern that were not explicit in the rule itself. For
example, given the rule Add 3 and the starting number 1, generate terms
in the resulting sequence and observe that the terms appear to alternate
between odd and even numbers. Explain informally why the numbers will
continue to alternate in this way

Use parentheses, brackets, or braces in numerical expressions, and evaluate
expressions with these symbols.

Write simple expressions that record calculations with numbers, and inter-
pret numerical expressions without evaluating them. For example, express
the calculation add 8 and 7, then multiply by 2 as 2 x (8 + 7). Recognize
that 3 x (18932+921) is three times as large as 18932+ 921, without having
to calculate the indicated sum or product.

Generate two numerical patterns using two given rules. Identify apparent
relationships between corresponding terms. Form ordered pairs consisting
of corresponding terms from the two patterns, and graph the ordered pairs
on a coordinate plane. For example, given the rule Add 3 and the starting
number 0, and given the rule Add 6 and the starting number 0, generate
terms in the resulting sequences, and observe that the terms in one sequence
are twice the corresponding terms in the other sequence. Explain informally
why this is so.
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Understand the concept of a ratio and use ratio language to describe a
ratio relationship between two quantities. For example, The ratio of wings
to beaks in the bird house at the zoo was 2:1, because for every 2 wings
there was 1 beak. For every vote candidate A received, candidate C received
nearly three votes.

Understand the concept of a unit rate a/b associated with a ratio a:b with
b # 0, and use rate language in the context of a ratio relationship. For
example, This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so
there is % cup of flour for each cup of sugar. We paid $75 for 15 hamburgers,
which is a rate of $5 per hamburger.

Use ratio and rate reasoning to solve real-world and mathematical problems,
e.g., by reasoning about tables of equivalent ratios, tape diagrams, double
number line diagrams, or equations.

Make tables of equivalent ratios relating quantities with wholenumber mea-
surements, find missing values in the tables, and plot the pairs of values on
the coordinate plane. Use tables to compare ratios.

Solve unit rate problems including those involving unit pricing and constant
speed. For example, if it took 7 hours to mow 4 lawns, then at that rate,
how many lawns could be mowed in 35 hours? At what rate were lawns
being mowed?

Find a percent of a quantity as a rate per 100 (e.g., 30% of a quantity
means % times the quantity); solve problems involving finding the whole,
given a part and the percent.

Use ratio reasoning to convert measurement units; manipulate and trans-
form units appropriately when multiplying or dividing quantities.

Write and evaluate numerical expressions involving whole-number expo-
nents.

e Write, read, and evaluate expressions in which letters stand for numbers.
e Write expressions that record operations with numbers and with letters

standing for numbers. For example, express the calculation Subtract y
from 5 as 5y.

Identify parts of an expression using mathematical terms (sum, term, prod-
uct, factor, quotient, coefficient); view one or more parts of an expression as
a single entity. For example, describe the expression 2(8 4+ 7) as a product
of two factors; view (8 4+ 7) as both a single entity and a sum of two terms.
Evaluate expressions at specific values of their variables. Include expres-
sions that arise from formulas used in real-world problems. Perform arith-
metic operations, including those involving wholenumber exponents, in the
conventional order when there are no parentheses to specify a particular
order (Order of Operations). For example, use the formulas V = s* and
A = 652 to find the volume and surface area of a cube with sides of length
5=2.

Applzy the properties of operations to generate equivalent expressions. For
example, apply the distributive property to the expression 3(2 + ) to pro-
duce the equivalent expression 6+ 3x; apply the distributive property to the
expression 24z + 18y to produce the equivalent expression 6(4x + 3y); apply

properties of operations to y + y + y to produce the equivalent expression
3y.
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Identify when two expressions are equivalent (i.e., when the two expressions
name the same number regardless of which value is substituted into them).
For example, the expressions y + y + y and 3y are equivalent because they
name the same number regardless of which number y stands for.
Understand solving an equation or inequality as a process of answering a
question: which values from a specified set, if any, make the equation or
inequality true? Use substitution to determine whether a given number in
a specified set makes an equation or inequality true.
Use variables to represent numbers and write expressions when solving a
real-world or mathematical problem; understand that a variable can rep-
resent an unknown number, or, depending on the purpose at hand, any
number in a specified set.
Solve real-world and mathematical problems by writing and solving equa-
tions of the form z 4+ p = ¢ and px = ¢ for cases in which p, ¢ and = are all
nonnegative rational numbers.
Write an inequality of the form z > ¢ or x < ¢ to represent a constraint or
condition in a real-world or mathematical problem. Recognize that inequal-
ities of the form « > ¢ or x < ¢ have infinitely many solutions; represent
solutions of such inequalities on number line diagrams.
Use variables to represent two quantities in a real-world problem that
change in relationship to one another; write an equation to express one
quantity, thought of as the dependent variable, in terms of the other quan-
tity, thought of as the independent variable. Analyze the relationship be-
tween the dependent and independent variables using graphs and tables,
and relate these to the equation. For example, in a problem involving
motion at constant speed, list and graph ordered pairs of distances and
times, and write the equation d = 65t to represent the relationship between
distance and time.
Compute unit rates associated with ratios of fractions, including ratios of
lengths, areas and other quantities measured in like or different units. For
example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate
1/2

as the complex fraction 171 miles per hour, equivalently 2 miles per hour.

e Recognize and represent proportional relationships between quantities.

e Decide whether two quantities are in a proportional relationship, e.g., by
testing for equivalent ratios in a table or graphing on a coordinate plane
and observing whether the graph is a straight line through the origin.
Identify the constant of proportionality (unit rate) in tables, graphs, equa-
tions, diagrams, and verbal descriptions of proportional relationships.
Represent proportional relationships by equations. For example, if total
cost t is proportional to the number n of items purchased at a constant
price p, the relationship between the total cost and the number of items
can be expressed as t = pn.

Explain what a point (z,y) on the graph of a proportional relationship
means in terms of the situation, with special attention to the points (0,0)
and (1,r) where r is the unit rate.

Use proportional relationships to solve multistep ratio and percent prob-
lems. Examples: simple interest, tax, markups and markdowns, gratuities
and commissions, fees, percent increase and decrease, percent error.
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Apply properties of operations as strategies to add, subtract, factor, and
expand linear expressions with rational coefficients.

Understand that rewriting an expression in different forms in a problem
context can shed light on the problem and how the quantities in it are
related. For example, a + 0.05¢ = 1.05a means that increase by 5% is the
same as multiply by 1.05.

Solve multi-step real-life and mathematical problems posed with positive
and negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to cal-
culate with numbers in any form; convert between forms as appropriate;
and assess the reasonableness of answers using mental computation and
estimation strategies. For example: If a woman making $25 an hour gets a
10% raise, she will make an additional 1/10 of her salary an hour, or $2.50,
for a new salary of $27.50. If you want to place a towel bar 9 3/4 inches
long in the center of a door that is 27 1/2 inches wide, you will need to
place the bar about 9 inches from each edge; this estimate can be used as
a check on the exact computation.

Use variables to represent quantities in a real-world or mathematical prob-
lem, and construct simple equations and inequalities to solve problems by
reasoning about the quantities.

Solve word problems leading to equations of the form pz + ¢ = r and
p(xz+q) = r, where p, ¢, and r are specific rational numbers. Solve equations
of these forms fluently. Compare an algebraic solution to an arithmetic
solution, identifying the sequence of the operations used in each approach.
For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm.
What is its width?

Solve word problems leading to inequalities of the form pz + ¢ > r or
pr + g < r, where p, ¢, and r are specific rational numbers. Graph the
solution set of the inequality and interpret it in the context of the problem.
For example: As a salesperson, you are paid $50 per week plus $3 per sale.
This week you want your pay to be at least $100. Write an inequality for
the number of sales you need to make, and describe the solutions

Know and apply the properties of integer exponents to generate equivalent
numerical expressions. For example, 32 x 37° = 3% = 3% =1/27.

Use square root and cube root symbols to represent solutions to equations of
the form 22 = p and 2> = p, where p is a positive rational number. Evaluate
square roots of small perfect squares and cube roots of small perfect cubes.
Know that v/2 is irrational.

Use numbers expressed in the form of a single digit times an integer power
of 10 to estimate very large or very small quantities, and to express how
many times as much one is than the other. For example, estimate the
population of the United States as 3 x 10® and the population of the world
as 7 x 10°, and determine that the world population is more than 20 times
larger.
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Perform operations with numbers expressed in scientific notation, includ-
ing problems where both decimal and scientific notation are used. Use
scientific notation and choose units of appropriate size for measurements
of very large or very small quantities (e.g., use millimeters per year for
seafloor spreading). Interpret scientific notation that has been generated
by technology

Graph proportional relationships, interpreting the unit rate as the slope of
the graph. Compare two different proportional relationships represented in
different ways. For example, compare a distance-time graph to a distance-
time equation to determine which of two moving objects has greater speed.
Use similar triangles to explain why the slope m is the same between any
two distinct points on a non-vertical line in the coordinate plane; derive the
equation y = mx for a line through the origin and the equation y = mxz +b
for a line intercepting the vertical axis at b.

e Solve linear equations in one variable.
e Give examples of linear equations in one variable with one solution, in-

finitely many solutions, or no solutions. Show which of these possibilities
is the case by successively transforming the given equation into simpler
forms, until an equivalent equation of the form =z = a, a = a, or a = b
results (where a and b are different numbers).

Solve linear equations with rational number coefficients, including equa-
tions whose solutions require expanding expressions using the distributive
property and collecting like terms.

e Analyze and solve pairs of simultaneous linear equations.
e Understand that solutions to a system of two linear equations in two vari-

ables correspond to points of intersection of their graphs, because points of
intersection satisfy both equations simultaneously.

Solve systems of two linear equations in two variables algebraically, and
estimate solutions by graphing the equations. Solve simple cases by inspec-
tion. For example, 3z + 2y = 5 and 3z + 2y = 6 have no solution because
3z + 2y cannot simultaneously be 5 and 6.

Solve real-world and mathematical problems leading to two linear equations
in two variables. For example, given coordinates for two pairs of points,
determine whether the line through the first pair of points intersects the
line through the second pair.

Understand that a function is a rule that assigns to each input exactly one
output. The graph of a function is the set of ordered pairs consisting of an
input and the corresponding output.

Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).
For example, given a linear function represented by a table of values and
a linear function represented by an algebraic expression, determine which
function has the greater rate of change.

Interpret the equation y = max + b as defining a linear function, whose
graph is a straight line; give examples of functions that are not linear. For
example, the function A = s giving the area of a square as a function of its
side length is not linear because its graph contains the points (1, 1), (2,4)
and (3,9), which are not on a straight line.
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e Construct a function to model a linear relationship between two quantities.
Determine the rate of change and initial value of the function from a de-
scription of a relationship or from two (z,y) values, including reading these
from a table or from a graph. Interpret the rate of change and initial value
of a linear function in terms of the situation it models, and in terms of its
graph or a table of values.

e Describe qualitatively the functional relationship between two quantities
by analyzing a graph (e.g., where the function is increasing or decreasing,
linear or nonlinear). Sketch a graph that exhibits the qualitative features
of a function that has been described verbally.



